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TTie photograph here shows a battery of the special glue presses for 
joining laminated wood parts. This careful lamination produces a 
unit infinitely stronger and more enduring than could possibly be 
shaped from a single piece of wood, while still preserving the 
important lightness and resiliency which are inherent to wood. 


The process calls for the most careful work, 
the best of materials, and ideal conditions in 
respect to temperature and humidity of the 
glue room. Science and experience must be 
combined to secure an unfailing joint of 
maximum strength. 


It is only one detail in the making of a 
Glenn L. Martin airplane; but it illus- 
trates again the forethought, experience, and 
care which have placed the Glenn L. Martin 
planes in a position second to none in 
America. 


THE GLENN L. MARTIN COMPANY 

CLEVELAND 


L. D. Gardner 
W. D. Moffat 
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■<I Fighting Airplanes 


I N the paper on fighting airplanes read by Major Green 
before (he Royal Aeronautical Society, which is repro- 
duced in parts in this issue, the view is expressed that 
few fundamental changes will occur in this type of machine 

hirer is of the opinion that the principal improvements will 
consist in better performance and in an increased rate of fire 
for the guns, and that the specialized types for high altitude 
and low altitude work which were developed toward the end 
of the war will remain the main fighting craft of the air. 

As Major Green says, it is very nnsafe to predict the devel- 
opment of airplanes. However, it seems to ns that the 
lecturer’s views on the immediate development of the fighting 
or pursuit airplane are ultra-conservative, for they do not 
contemplate the possibility of a change in the strategy and 
tactics of air fighting. 

What indeed is the present situation? Drawing on the 
naval simile, the pursuit airplane represents the capital ship 
of the air, if not in pnnishing power, then at least in its 
intent and function. That is, the pursuit airplane exists for 
(he purpose of enabling one to establish aerial ascendancy, or 
mastery of the air, by sweeping the skies clear of enemy 
pursuit airplanes and, as a secondary result, of observation 
and bombing airplanes as well. 


Now, the pursuit airplane derives its offensive power from 
gun power nnd maneuverability, and not from gun power and 
protection, as the capitalship. The protection in the case 
of the pursuit airplane is entirely a function of its man- 
euverability, for given two airplanes of equal gun power bnt 
unequal maneuverability, the advantage will lie with the more 
maneuverable ship, all other things being equal. But the 
reason this is so is due to the fact that onr capitalsbips of 
the air are highly vulnerable to gunfire provided it is possible 
to hit them. The question then arises whether there should 
not be developed a type of armored pursuit airplane endowed 
with a good performance, maneuverability, and range, which 
will be invulnerable to gunfire, or almost so. If such a ship 
had a performance and range slightly superior to that of 
observation and bombardment airplanes, and be just capable 
of outmanenvering the latter types, there would become avail- 
able an airplane which would actually fill the function of a 
capitalship of the air. Such an armored single seater could 
tackle any kind of military airplane, for, given eqnal gun 
power, t\ie superior performance and maneuverability of the 
ordinary pursuit machine would be of little avail against the 
armor-plated “battle-plane,” for the latter’s superior range 
would enable it to “keep the air” while the pursuit plane would 
be forced down by lack of fuel, if for no other reason. 

The development of such an armored battle plane is well 
within the present engineering possibilities. As a type, the 
cantilever metal monoplane is suggested, for it would permit 


of working the armor plating into the structure of the machine 
and so make it eontribnte to its strength, while on the otter 
hand the cantilever monoplane does away with all those ox- 
posed vital parts (struts, wires,- etc.) which when damaged 
may cause the machine to collapse. 

We are fully aware that there are some serious objections 
to the use in warfare of such a machine; we nevertheless 
believe that the question should be gone into in detail if for 
no other reason than the possibility of some other air force 


Making Air Transport Pay 

T HE brief note on the economics of French air transport 
enterprises which appears in this issue will be read 
with interest by all those who for some time have won- 
dered whether the French subsidization of air lines was 
building up, however slowly, a self-supporting business, or 
whether it merely constituted a hidden premium for a military 
air reserve and so defeated its avowed purpose of fostering 
air transport. 

It is gratifying to learn that the misgivings voiced by the 
adversaries of subsidized air services tire beginning to be 
disproved by actual facts. While it is true that up to last 
summer the French airways lost money on the passenger 
carrying business despite the government subsidy, in the six 
months which followed conditions improved to such an extent 
that the companies did not lose any money, and some of 
them made profits. Of course even this was contingent upon 
the subsidy, but the improvement is significant enough to 
warrant careful scrutiny. 

The main point about the economics of French air transport 
is, in our opinion, that the French are endeavoring to build 
up the most difficult kind of air transport, that of passengers. 
Passengers, whether carried on land, by sea, or by air, form 
the most unremunerative of all transportable items, for the 
comfort passengers require,, not to speak of safety appliances 
and the like, takes up an inordinate amount of valuable cargo 
space. Hence the commercial efficiency of passenger airplanes 
is, just like that of the palatial ocean liners and of the loirur- 
ious express trains, extremely poor, and their operation is 
correspondingly expensive. It is a fact that even the highest 
passenger rates charged by steamship lines do not “pay,” bnt 
merely cover expenses, and it is from freight carrying tiiat 
the steamship operators derive their profits, some of wliich 
are eaten np by the requirements of passenger transport. 

These facts deserve to be carefully considered in planning 
commercial air services. They are incidentally in accordance 
with the views Mr. Cowie, president of the American Express 
Co., expresssed at the last Aeronautical Executives’ Lnnelicon, 
when he said that the three “best bets” of air transport are, 
in the order named, express, mails, and passengers. 
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and nil services necessary for efficient operation- This plant 
has involved an expenditure of $1,650,000, and is now nearing 

completion. 

Many improvements have been carried out at the great 
lighter-than-air station at Lnkehurst, N. J. A mooring mast, 
designed by the Bureau, has been erected by station forces. 
To this mast the largest dirigibles may be moored by the work 


of live or six men, whereas 300 or more hands are required 
for maneuvering the same ship into the hangar. As a tem- 
porary holding device, the mast is unexcelled. It allows the 
ship to pivot in the wind, and affords adequate protection 
even in rough weather. 

At Lnkehurst a hydrogen plant and complete power and 
sen-ice systems have also been lately installed. 


The Battle Cruiser-Airplane Carriers 

A bill authorizing the conversion of two battle cruisers into 
airplane carriers was introduced by Congressman Hicks of 
New York on Feb. 28 in the House and referred to the Com- 
mittee on Naval affairs. The Bill (H.R. 10,647) designates 
no specific vessels for conversion, but a memorial of the legis- 
lature of Massachusetts, presented by Mr. Ballanger of Massa- 
chusetts, favored having the work of converting the Lexington, 
now under construction at Quincy, Mass., carried out. This 
was also referred to the Naval Committee. 

The two vessels believed to have been selected are the 
Lexington, building at the Bethlehem Shipbuilding Corp.’s 
yard at Fore River, Mass., and the Saratoga, building at the 
New York Shipbuilding Corp. at Camden, N. J. These 
battle cruisers are the two farthest advanced in construction, 
the former being 33.2 per cent complete, and the latter 33.7 
finished. 

According to the terms of the naval treaty the Government 
may convert two battle cruisers to airplane carriers provided 
their displacement when converted does not exceed 33,000 
tons each. The ships os designed wore to be of 43,500 tons 
displacement, but. with the elimination of their armor and 
ordnance their tonnage will fall within the prescribed tonnage, 
experts believe. Of the total tonnage for airplane carriers 
alloted to this country, the two ships will amount to 66,000 
tons, leaving 49,640 tons to be built if the Langley which is 
about ready for commissioning is retained, and 69,000 tons 
if she is discarded. New carriers, except the two converted 
ships mentioned, cannot exceed 27,000 tons each. 

Great Britain, it is snid has seven carriers totaling 87,640 
tons, listed as experimental ships they arc the Hermes, Eagle, 
Argus, Furious, Pegasus, Ark Royal and Vindictive, but they 
mav all be replaced with 33,000 ton vessels within the limit 
of 135,000 tons. 

Japan has two airplane carriers, the Wakaroiya, 5875 tons, 
and the Hosho, building, of 9500 tons. Japan under the 
treaty also has the privilege of converting two capital ships 
to carriers to be not over 33,000 tons each. Provided she 
converts these ships, she may still build one carrier of 15,000 


British Safety Tank Competiton 

A number of tanks entered into the safety tank competition 
organized by the British Air Ministry were recently tested at 
the Royal Aircraft Factory in Farnborough. 

The Air Ministry offered prizes amounting to $10,000 for a 
tank which will not burst or leak and will be safe from pene- 
tration by. bullets. Twenty-seven firms have entered, of which 
one is Italian, two French, one Japanese, one American and 
the rest British. 

The rules of the competition provide that the tank shall 
weigh not more than 1*4 lb. per gal. Among the other 
qualities insisted upon arc lightness, durability, indifference 
to extremes of temperature and simplicity of construction. 

Imitation “crashes” are realistically staged in the tests. 
Each competing tank, incased in a rough wooden fuselage, is 
attached to a lump of concrete weighing 600 lb. to represent 
the engine. The whole contraption is hauled to the top of a 
large balloon shed, about 100 ft. high, then released and allowed 
to rush on wheels down a rail to smash into a bed of hard 
slate at the bottom. The tank descends at the rate of about 
80 rn.p.h. and reaches the bottom with a satisfactory thump. 

Three kinds of shock-absorbing tanks have so far been 
tested. The first, manufactured by Beasley, Sims & Morris, 
consisted of three shells- — an outer one of thin steel with a 
layer of rubber on the inside, then a steel shell with another 
layer of rubber, and, thirdly, the gasoline vessel itself, which 
is kept in position by shock-absorbing springs. 

The .second type, the invention of J. Gibson, is made on 
the bulkhead principle, the tank, shaped like a barrel, being 
made in three sections, the sections in front and behind the 
actual gasoline tank arranged to prevent damage to the gas- 
oline tank itself. 

The third tank sent in by the French firm of Bramson. is 
made of a rubber preparation with a sort of armoring of fine 
woven wire. This tank is mounted on rubber shock-absorbers, 
so that when it collides it bounces back like a ball. 

No result will be reported until the tests are finished. Later 
the tanks will be fired upon by machine-guns at short range 
to test their capacity to remain gasoline-tight when penetrated 
by nickel or incendiary bullets. 


Explanation of the Roma Picture 



The picture of the Roma which was published in our issue of March fi, with reference lines superimposed, shmeing that the 
tail was not out of alignment 


Lest any doubt remain regarding the picture of the Roma 
which was published on p. 281 of the March 6, last, issue of 
Aviation', the following explanation is offered in connection 
with the accompanying illustration which is identical with that 
originally published, save for the reference lines, which have 
boon added to it. The mooring line, which did not show in 
the previous picture owing to a reduction in size from the 
original, lias also been retouched. 

The lines r,. r,, r,, drawn along the vertical edge of the 
radiators, and the lines ce, drawn along the vertical edges of 
the cabin, are parallel to one another in this picture, and arc 
almost parallel to the line I. drawn along the vertical strut of 
the triplane cell. Their relative position is in absolute con- 
cordance with that found on a full side view of the ship, except 
that in the ease of the latter the lines r,, r,, n and cc are ver- 
bal!, while here they are inclined owing to the angle at which 
this photograph was taken. The perfect correspondence of 
these lines on the two views would alone suffice to prove that 
the triplane cell ls not out of alignment, but an additional proof 
Ot tills tact is afforded by drawing a line k through the fourth 
rear strut of the keel, and a line through the stem beam. 
The angle these two lines form with one another is identical 
011 both views, which disposes of the possibility that the rear 
end of the keel may have been out of alignment even if the 
tnplane cell had remained in its normal relative position with 
respret to the rear end of the keel. Finally, the dotted lines 
r and n. drawn parallel to the full lines c and r,, also show 
that there was no deformation of tile keel. 

Hie picture was sold to Aviation- as one taken “shortly 
netore the accident. ' and tile caption read accordingly. It has 
suicc been shown that the photograph was not taken at Lang- 
™ **“ last flight, but at Bolling Field 

out by the Informa- 


lev Field 

mi Dec. 17, 1921. It was, however, e .,c. out uy urn in 
non Group, Air Service, after the accident. Accounts ... 
newspapers stated that eye witnesses saw the elevator in- 
n excessive angle, and as this picture appeared to 
s published 




ns an interesting illustration. This correction is tharet 
made so as to let those interested have the correct facts e. 
earning the picture. 


Speed Trials of Airships 

A valued correspondent, who is well versed in airship 
matters, contributes the following remarks to our editorial in 
the March 6 issue, “Lessons from the Roma," in which under 
point 11 we asked : “Was the ship firing at a safe altitude con- 
sidering its size and speed?" 

Our correspondent says that “this question is especially 
pertinent in consideration of a report made by the late Major 
Pritchard, R.A.F., 011 the subject of the first speed trial of 
the R38. In this connection Major Pritchard reported that 
at an altitude of from 2000 to 2500 ft., when the motors 
were speeding up on the R38, the ship immediately began to 
hunt through a varying altitude of as much as 500 ft., and it 
took some time to steady the ship down, and for it to accom- 
modate itself to changes in speed. For this reason he recom- 
mended that all future speed trials be carried out at a height 
of at least 3000 ft. 

“In this connection it r J , 

the Roma’s size for such a condition t< 

accident without any injury happening the the control's "of 


s probably possible w 


a ship of 


n the day of the accident, i 


the ship.” 

While on this subject, we wish to call attention to the bar- 
ograph record of the speed trials of the Forlanini airship F4 
which is reproduced in the catalog of the Societa Leonardo 
da Vinci of Milan, Italy, builders of the Forlanini airehips. 
This record shows that on its speed trials the F4, which has 
about one half the capacity of the Roma, and which is a much 
s!o ™gj*M p ’ increased its altitude from 830 ft. (low spied) 
to 2000 ft. for the maximum speed. It will be seen that the 
Italian pilots did not consider it safe to proceed with full 
speed trials below an altitude of 2000 ft. 
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As we have seen iu the last paragraph, maneuverability is 
largely u matter of performance. At the same time all air- 
planes with similar performance have not equal power of 
maneuvering. It can easily be shown that the minimum circle 
in which an airplane can turn depends directly upon its stall- 
ing speed, hence the more lightly we load an airplane the more 
maneuverable we may expect it to be. Unfortunately it is 
equally obvious that the more rapidly we maneuver an air- 
plane the stronger it needs to be; also the bigger the planes 
are, the heavier they will be. As usual, therefore, we have 
to arrive at a compromise which usually results in fighting 
scouts being loaded from 7 lb. to 9 lb. sq. ft. 

Experience of the late war has shown that there are two 
distinct and separate types of fighting. In the one the fight- 
ing pilot climbs to a height well above his intended vietim 
and attacks in one long dive. If he misses ho makes use of 
his superior speed and climbs to gain height and to repeat the 
maneuver. The other type of fighting is that which takes 
place between airplanes which are very nearly equal in per- 
formance and frequently between large numbers of machines. 
In this case the airplanes maneuver round one another at 
fairly close range, each endeavoring to get into a favorable 
position to fire at the other and to avoid being fired at in re- 
turn. For this type of fighting the more lightly tlie airplane 
is loaded the better, while in the former type heavy loading 
is an advantage rather than otherwise. The heavier-loaded 
airplane will dive faster and probably be steadier on the dive, 
but it will be less able to turn quickly and fight well in what 
is generally called a “dog fight.” During the latter part of 
the war fighting airplanes fell actually into two classes — 
those of the SE5 type, which were fairly heavily loaded, were 
used for the former type of fighting, and those of the Sop- 
with Camel type were chiefly used for the latter. Whether 
or not it is possible to combine both types of fighter in one 
airplane is open to question, but it certainly seems probable 
that an airplane designed to do for both classes of fighting 
will be less effective than one which is designed either for 
the one class of fighting or the other. 


it has little chance of being made unless the demand for it 
comes through the Royal Air Force itself. 

It will probably be said that the suggestion of moving the 
gun and the airplane in different ways at the same time is 
hopelessly difficult and is scarcely worth attempting. The 
reply to this is that many other equally difficult things have 
seemed to be impossible, but gradual improvement in train- 
ing has so developed the technique of it that what once ap- 
peared to be impossible now becomes comparatively easy. 

If the Royal Air Force decide that such skill is necessary, 
then there is no doubt that it can be obtained and the type of 
fighting airplane may undergo a considerable change. It is 
probable that we can devise a synchronizing gear for a mov- 
ing gun, but it is rather more likely that we shall devise a new 
type of airplane in which the propeller is not in the field of 
fire. A suggested design for such an airplane is shown in 
Fig. 3, where it will be seen that a propeller is put behind 
the pilot so that he obtains an unrestricted field of fire ahead. 


It is not proposed in this paper to deal with the advantages 
and disadvantages of armoring airplanes. It is sufficient to 
say that offensive airplanes must always he superior in per- 



The ense of the two-seater is much the same as the single- 
seater fighter, hut the addition of the gunner makes it possible 
for the two-seater to fire in directions other than straight 
ahead. This to some extent makes up for the somewhat slow- 
er speed of maneuver from which all two-seater airplanes are 
likely to suffer on account of their increased size. The value 
of the two-seater will depend almost entirely up on the degree 
to which training in gunnery can be developed. The question 
of aimed fire from an airplane is one of considerable difficulty, 
and the more rapidly the airplane is maneuvered tlie more 
difficult does it become. 


Although much experimental and research work was done 
toward improving the standard of aerial gunnery during the 
Great War, the conditions of training were such as to make 
it impossible' to provide sufficient training to make the best 
of things. In the general way, the fixed gun firing straight 
ahead was as much as a pilot could manage, and comparatively 
few pilots became even passably expert. In special eases, as 
undoubtedly in that of the late Captain Ball, V.C., successful 
use was made of a Lewis gun fixed to the top plane, mounted 
so that the elevation could be altered, but comparatively few 
other pilots copied the example of that highly successful air 

It seems to the writer that further development of aerial 
gunnery depends entirely on the attitude taken np by the 
Air Force authorities, and to the time and energy they are 
prepared to put into the training of our future fighting pilots. 
If there is the demand, it is certainly possible to arrange for 
movable guns which can fire through the propeller, or to make 
fighting airplanes in which the propeller is behind the pilot. 
It is also possible to arrange that the effort of moving tlie gun 
or guns can be provided mechanically, and that all the pilot 
has to do is to move the sight with the knowledge that the gun 
will turn with it. Mechanism of this type can be made, hut 


formative to the airplanes that it is intended to attack, and 
tlie addition of armor will certainly reduce performance. It 
is more likely that the fighting airplane will remain almost or 
quite tinarntored mid will depend upon its ability to dodge 
rather than upon its power to withstand rifle fire. 


The size of airplane which is likely to be used on the 
air fighter in the future is a matter which cannot he settled 
easily. Certainly the smaller the airplane the quicker is it 
likely to maneuver. At the same time, so long as a minimum 
size is necessary to carry the standard armament that appears 
necessary, it is always possible that a pilot of abnormal skill 
will be able, on a small airplane carrying little ammunition 
and perhaps a sittgle gun. to outmaneuver an airplane more 
heavily armed. The records of the Great War seem to show 
that the most successful airplanes on the whole were not the 
smallest. All we can say. then, is that the smallest size airplane 
thnt will carry the armament found by experience to lie neces- 
sary is the airplane that should be used. The useful size ap- 
pears to the writer to weigh in the neigliltoriiood of a ton, and 
taking 8 lb. to the sq. ft. ns the probable loading, this means | 
a machine with about 280 gq. ft. of surface. An airplane of 
this size can be made extremely light to fly, and if the aspect j 
ratio of planes is kept small, sufficient maneuverability | 
can be obtained to ensure that it is not appreciably slower in 
this respect than any other airplane. 

Small airplanes are undoubtedly attractive, and there is 
always likely to lie a peace-time tendency to encourage the 
making of airplanes which will not carry sufficient armament 
to render them really valuable war-time machines. 

The horse-power that will be used will probably be the most 
thnt can be obtained front a motor weighing about 700 to 750 
lb. complete. What this will be the future will show. The 
writer thinks that in ten years' time it will be in the neigh- 
borhood of 400, and that- this power will be maintained to a 
height of at least 10.000 ft. 


It is very unsafe to predict the development of airplanes. 
All sorts of new inventions and discoveries will help to im- 
prove tlie type. Looking perhaps ten years ahead, the writer 
thinks that we may look forward to the development of two 
separate and distinct types of single-seater fighters — one ad- 
apted for attacking enemy aircraft in one long dive and the 
other more suitable for combined work and “dog fighting.” 
The former type is likely to remain rather similar to that now 
in use. It will probably be of the conventional tractor type 
and which should certainly be armed in such a way that the 
rate of fire will he at least 4,000 rounds per minute, while 
the ammunition carried is likely to be some 3,000 rounds. 
The speed of the airplane at 20,000 ft. would be iu the neigh- 
borhood of 100 nt.p.h., while diving from that height a speed 
of 300 m.p.li. is likely to be attained. The rate of climb at 
20,000 ft, should be 1,000 ft. per minute. Fuel for 2 y 2 hr. 
at economical speed will probably bo sufficient. The duties 
of this type of airplane will be to patrol the skies and to 
pounce on any unfortunate airplane which is trying to carry 
oat reconnaissance, bombing or other duties. 

The other type of airplane that should be developed is one 
in which the pilot hns a clear field of fire ahead and in which 
almost everything is snerifietd to rapid maneuvering. The 
guns should he mounted so that they arc moved by some form 
of servo motor in accord with a sight. The rate of fire in this 
airplane is not quite so important, possibly 2,000 rounds per 
minute will he sufficient, and the amount of ammunition car- 
ried should bo the same as in the previous ease, namely, 4,000 
rounds. The speed of this type is not so important and pos- 
sibly 150 m. p. h, at 10,000 ft. will be enough. The climb, 
however, should be at least 2,000 ft. per minute at thnt height, 
not with the idea of securing a high ceiling, as this machine 
will probably operate at comparatively low altitudes, but so 
as to get tlie maximum possible maneuvering power at any 
height. The amount of fuel to be carried is less certain and 
will probable be adjusted according to the ammunition car- 
ried or the performance required. The work of this airplane 
will probably be carried out in squadrons, and their duties 
will be to attack formations of enemy aircraft and to protect 
our own reconnaissance and bombing machines to some extent. 

Ttco-Senter Fighters 

Two-seater fighters of the future are harder to forecast. It 
is not certain thnt it will pay to keep two-seater fighters solely 
as fighting machines. It is more likely that this type would 
lie deve'oped as reconnaissance machines capable of fighting, 
lint this will depend upon the system of training adapted by 
tlie Royal Air Force. Unless the training is carried out so 
thnt the crew have implicit confidence in otic another and are 
accustomed to team-work, this type of airplane is doomed to 
failure. The superior initiative of the single-seater fighter 
will he the deciding factor. If, however, the pilot knows and 
trusts Ids gunner, then improved morn! may prove the turn- 

Thc question of moral enters largely into the problem. The 
value to an air force of having the recognized best fighting 
machine is possibly as important as the actual damage which 
the fighting machines can do. 


French Air Transport Economics 

A dispatch to the Philadelphia Ledger by Percy E. Noel, 
who. old timers will recall, edited some ten years ago tlie 
Chicago weekly Aero nod Hydro, gives some interesting in- 
formation on the economics of French commercial aviation. 

Grouping all the French air lines, their operations in 
eighteen mouths from Jan 1, 1920. totaled 1.848,655 km.. 
equal to fonr or five times around the world. The number of 
paying passengers went up by leaps and bounds, commencing 
with 239 in the first semester of 1920, increasing to 741 in the 
second semester and to 3430 in the first half of last year. 
Freight transportation increased equally fast, rising from 
14.000 kg. in the first half of 1920 to 66,000 in the first half 
of 1921. 

As business increased, so did the capital of private concerns 


and the companies operating, so that instead of five companies 
in early 1920. with only 2,500,000 francs of paid up capital, 
there were in the middle of 1921 eight companies, with more 
than 19,000,000 francs of paid up capital. The total receipts 
of the operating lines in eighteen months was 2,265,000 francs 
and expenses were 21.835.000 francs, or a difference of 
19,570.000. 

State intervention provided premiums of 14,387,000 francs, 
of which, more than 8,000.000 francs were for the last period 
tabulated. The net loss to the companies was thus 4,963.000 

Duriug 1920 and the first half of 1921 the average loss for 
each passenger carried was 1128 francs to the transport 
company and 3088 francs to the French Government. So the 
average amount disbursed for the privilege of carrying each 
average passenger was 5000 francs. 

But little money was lost during the past six months of this 
period for the transport of passengers between London and 
Paris. On all lines there has been such a notable improvement 
in business in passenger, freight and mail for the past six 
mouths that tlie loss to some operating companies was reduced 
tn n minimum and otlieis made a profit, but the exploitation 
of the figures is significant of how heavy losses were sustained 
before bringing nir transit to anything like a practical bns- 


A.S. Air Intermediate Depot 

The Air Intermediate Depot of the Army Air Service, sit- 
uated on the outskirts of San Antonio contains aviation 
materials valued at ifioO.OOO.UUO, while the machinery aud other 
equipment that go to make np the plant hns an additional 
value of $100,000,000. 

It is one of the largest aviation and repair centers in the 
United States. The buildings which comprise the Government 
property are of permauent character. The special purpose 
of maintaining tile depot is to keep constantly on hand a 
complete and large stock of airplanes and their parts for 
supplying the Army Air Service. The warehouses are filled 
with hundreds of airplane wings and motors. There are 
thousands of motors. Every three months these motors must 
lie taken out of their lioxes, thoroughly sprayed with grease 
to prevent rust and then treated to a coat of oil on the inside 
of tlie cylinders and other internal parts. 

Several hundred complete airplanes are kept on hand in 
boxes in which they come from the factory, and these most 
also lie opened at regular intervals, taken out and gone over 
completely. 

In another part of the warehouse is an assortment- of tools 
that probably surpasses ill size and value any in the Southwest. 
Its value runs into millions of dollars. Every -tool that will 
ever he needed in the Air Service is in the supply section. 
Spare parts stored in another part of the warehouse represent 
another huge fortune. This material goes to supply nil the 
Army Air Service in the United States and, in addition, 
Panama. Philippine Islands, Hawaii and formerly the air 
forces in tlie Army of Occupation in Germany. 

The engineering branch is charged with the repair of air- 
planes used by the Air Service in the 8th Corps area and in 
flying fields as far east as Florida. It is divided into several 
departments. There is the machine shop, one of the most 
complete in the country. Then comes the motor repair, fuse- 
lage construction, rigging, fabric and upholstery, paint shop, 
final assembly hangar and the test hangar. Airplanes are 
built from the ground up at the engineering branch, but for 
the most part they take tlie old ones that arc turned in by the 
vnrions fields and rebuild them. 

The engineering branch was moved to San Antonio several 
months ago from Dallas, and took the buildings left by the 
Air Service mechanics school. Maj. William H. Gai-rison 
is in command of both branches of the depot. 

The monthly payroll at the depot approximates $40,000, 
and there are about 400 civilians employed as mechanics in 
addition to the twelve officers. The supply branch is in charge 
of Lieut. Myron R, Wood and the engineering branch is in 
charge of Capt. Edward Langlilin. 


Aviation and tlie Law 

American Bar Association and Commissioners on Uniform State 
Laws Consider Proposed Federal and State Aeronautical Laws 




Improvements in Aircraft Power Plants 

Engines Should Embody Even Greater Lightness and Compactness 
Than Today, and Obtain Them without Sacrifice in Reliability 
By R. J. Dolph 





Jriuwlm ton- A. and D. R. Black 

constitutional. He pointed out the need of aenal laws, nnd i.flico. They hope, however, that this will prove to be only 
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Aeronautical Briefs 

Flying to the Farthest North. — Pilot Martin and Captain 
Maxwell, flying an airplane equipped with runners in place 
of wheels for the “take ’off,” recently completed a successful 
trip from Cochrane, Ont., the nothera rail outpost, to Moose 
Factory, on the south shore of the Hudson Bay, and return. 

The airplane, carrying mail and supplies weighing 200 lb., 
left Cochrane at four o’clock in the afternoon and two hours 
and ten minutes later, with one stop, arrived safely at Moose 
Factory. 

On the return trip three landings were made on the Abitibi 
river to test the machine with different snow conditions. The 
ski attachments, Captain Maxwell reported, were found to 
be practical, his ship landing and taking off with the ease 
of a flying boat on open water. 

Fast Flying between Washington and Dayton. — What is 
considered a record non-stop flight between Dayton, Ohio, and 
Washington, D. C., was made by Lieut. C. V. Haynes, Air 
Service, on Feb. 4, in a special DH4B Messenger ship, the 
trip consuming 2 hr. 55 min. The distance between Wash- 
ington and Dayton is 440 miles, making the rate of speed 
traveled by this plane slightly in excess of 147 m.p.h. 

Federal Air Legislation. — The Wads wortli-Hicks bill, which 
passed the Senate on Feb. 14, is now before the House Com- 
mittee on Interstate and Foreign Commerce. 

Airplane Crosses Atlas Mountains. — For the first time, a 
commercial airplane has flown across the Atlas Mountains in 
Morocco, according to a message received at the London Air 
Station. The Atlas range is 15,000 ft. high. The pilot was 
Alan J. Cobham, an English aviator. 

Safety of British Air Lines. — Not one passenger has been 
killed, or even seriously injured, in a British civil airplane 
throughout 1921, although during the summer between four 
hundred and five hundred people a week were crossing the 
Channel by air, and although well over one thousand a week 
were being taken up for joy rides. Credit for this showing 
goes not only to the skill of the pilots and airplane mechanics 
but also to the aeronautical inspection department and the 
controller of airdromes and licenses, who have made sure that 
only first-class men and machines have been allowed to carry 
passengers. 

Aerial Photography and Ethnology. — For the first time, an 
American archaeologist has used aerial photography to obtain 
bird’s-eye views of the oldest man-made topographical features 
of America, the Indian mounds. David I. Buslinell. Jr., is 
using such photographs of the mounds near East St. Louis 
to illustrate a report, of the bureau of ethnology of the Smith- 
sonian institution at Washington. 

Airplane Assists Bank. — An airplane laden with sufficient 
money to pay all depositors of a bank at El Dorado, Ark., 
was recently dispatched from Shreveport, La, 

The air]) lane was sent off following a ran on the bank due 
to a false report that it was insolvent. 

Air Taods for American Tourists. — A regular taxiplane 
service for the benefit of passengers 011 trans- Atlantic liners 
will begin at Liverpool and at Southampton before the annual 
Spring rush of tourist travel from the United States sets in. 
Passengers will be able to wireless a central airport in London 
from sea and order a plane to meet them at the ship in South- 
ampton or Liverpool. The planes will deliver passengers to 
any point in the British Isles or on the Continent. 

Canadian Activities. — A Martinside airplane piloted by 
Major Cotton will be used this spring in Canada in connection 
with the seal hunt. She will act as a scout, reporting the lo- 
cation of the herds to steamers. 

While portions of the Newfoundland Railway have been 
.^ed up by ice and snow, recently, the airplane has been 
carrying mails and passengers from St. John's to various 
other towns. The machine has also been used to carry pro- 
visions to ships caught in the ice. 

Buenos Aires-Montevideo Air Line. — A regular airplane 
passenger service between Buenos Aires and Montevideo has 
recently been started and hereafter two round trips will be 
made weekly, in addition to other air voyages of special ur- 
gency. On the first trip four passengers and a quantity of 
correspondence were transported. 



CALIFORNIA 

SAN FRANCISCO. CALIFORNIA 

EARL P. COOPER AIRPLANE & MOTOR CO. 


ILLINOIS 

CHECKERBOARD AIRPLANE SERVICE 

FOREST PARK. ILLINOIS 


INDIANA. 

One of the largest and best equipped flying fields 
in the United States. 

CURTISS-INDIANA COMPANY 

Kokomo, Indiana 

ALL TYPES OF CURTISS PLANES. 

If A SSA CH U SETTS 

BOSTON AND SPRINGFIELD, MASS. 

EASTERN AIRCRAFT CORP. 

340 FIRST ST., BOSTON. MAS S. 

MINNESOTA 

WHITE BEAR LAKE, MINN. 

The Twin Cities’ chief summer resort. 

Harold G. Peterson Aircraft Company 

SCHOOL OF AVIATION 


NEW JERSEY NEW yORK AIR TERMINAL 

800 Acres — 6 miles from Times Square. 

Learn on ships that cannot tail spin. Planes rented $30. hr. 

CHAMBERLIN AIRCRAFT 

Hasbrouck Heights. N. J. 

NEW YORK A NEW JERSEY 

CURTISS FIELD, GARDEN CITY, LONG ISLAND 
KENILWORTH FIELD, BUFFALO. N. Y. 

FLYING STATION. ATLANTIC CITY, N. J. 

CURTISS AEROPLANE & MOTOR CORPORATION 

NEW YORK 

AEROMARINE AIRWAYS, INC. 

Times Building, New York 

11 Passenger Flying Cruisers — 5 passenger, open and 

enclosed Flying Boats. Sightseeing Tours - Flights to Shore 
and Lake Resorts 


OHIO 

DAYTON, OHIO. 

Supplies, Hangars, Shops and Field i Mile from Dayton limits. 

JOHNSON AIRPLANE & SUPPLY CO. 

OREGON 

LAND OR WATER FLYING 
OREGON, WASHINGTON AND IDAHO AIRPLANE COMPANY 
PORTLAND. OREGON 


PENNSYLVANIA 

Flying School and Commercial Aviation 
Send for Circular 

Official Flying field Aero Club of Pennsylvania 

PHILADELPHIA AERO-SERVICE CORPORATION 

636 Real Estate Trust Building, Philadelphia. 


WISCONSIN 

CURTISS-WI SCON SIN AEROPLANE CO. 

FLYING SCHOOL 

Milwaukee Air Port 

G1LLES E. ME1SENHE1MER 

330 Clinton Street Milwaukee. Wia. 

If you are one of the companies in your state having first 
class facilities for passenger carrying, pilots’ training and 
special flights, you should be represented in WHERE TO FLY 
each week. 

26 Consecutive Insertions $ 20.00 



